CHAPTER V. — SUMMARY OF FORECAST VERIFICATION DATA

1. COMPARISON OF OBJECTIVE TECHNIQUES
a. GENERAL:

Objective techniques have been
verified yearly since 1967. Year-to-year
modifications and improvements have pre-
vented any long period comparisons of the
various objective techniques except for
EXTRAPOLATION and ARAKAWA (1963). All of
the dynamic objective forecast techniques
used during the past season employed the
simple steering concept of a point vortex
in a smoothed flow field with adjustments
based on past movement. None of the tech-
niques provided intensity forecasts with
their associated relationship to movement.

b. DISCUSSION OF OBJECTIVE TECHNIQUES:
(1) EXTRAPOLATION - Past 12-hour
movement derived from current warning
position and 12-hour old best track posi-
tion is linearly extrapolated to 24 and 48
hours.

(2) ARAKAWA (1963) - Grid overlay
values of surface pressure are entered into
regression equations. Previously hand com-
puted, computations were computerized
during the latter half of the 1972 season.

{3) MOHATT 850/700 - A modification
to the basic HATRACK program which advects
a point vortex on a pre-selected analysis
or prognostic SR (space mean) field at
designated levels in six-hour time steps
out through 84 hours. Utilizing the 12-
hour history position, MOHATT computes the
previous 12-hour forecast error and applies
a bias correction to the forecasted posi-
tions out to 72 hours.

(4) TYMOD 12/24 - A modification
to FLEWEACEN Pearl Harbor's objective tech-
nique TSGLOB. TYMOD advects a weighted
point source using FNWC Monterey's global
band upper air progs out to 72 hours. Out-
puts are provided for both 12- and 24-hour
history.. Bias corrections are applied to
the forecast positions based on the pre-
vious 12- and 24-hour forecast errors.

(5) TYFOON-72.- Modified version
(Jarrell and Wagoner, 1973) of the basic
TYFOON program (Jarrell and Somervell,
1970). The program outputs forecast posi-
tions as the centers of probability ellip-
ses out to 72 hours based on a group of
analog storms which occurred within a time/
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space envelope centered about the date and
position of the storm being forecast. El-
lipses are based on the analog population

weighted according to their similarity to

the existing storms.

c. TESTING AND RESULTS:

In past years only one or two ob-
jective techniques provided 72-hour fore-
casts. For the first time, during 1973,
the JTWC had five objective techniques to
assist in formulating the 72-hour outlook.
Although some of the objective techniques
showed certain skill at various time frames,
research is continuing in an effort to im-
prove all of the objective techniques used
by the JTWC.

(1) Table 5-1 presents a comparison
of all objective techniques for all fore-
casts. Each objective technique is com-
pared to the best track, each of the other
objective techniques, and the official JTWC
forecast. A comparison of the various
techniques shows EXTRAPOLATION to be super-
ior to all other techniques at both 24 and
48 hours. When compared to the official
JTWC forecast, EXTRAPOLATION was only
slightly higher at 24 hours and equal at 48
hours. TYFOON-72 was the second best tech-
nique at 24 and 48 hours and superior to
the other techniques at 72 hours. When com-
pared to the official JTWC forecast at 72
hours, TYFOON-72 was only slightly higher.

(2) Table 5-2 presents a comparison
of all objective techniques for all ty-
phoons where the maximum sustained surface
wind was 35 knots or greater. Once again,
EXTRAPOLATION was superior to all other
techniques at both 24 and 48 hours and
TYFOON-72 was best at 72 hoyrs. When com-
pared to the official JTWC forecast, how-
ever, EXTRAPOLATION was equal at 24 hours
and slightly better at 48 hours. This in-
dicates the regular tracks most typhoons
described once they became well developed
plus the lack of major recurvers during
the 1973 season.

2. SUMMARY OF TROPICAL CYCLONE
FORMATION ALERTS

For the fourth consecutive year, the
JTWC issued Tropical Cyclone Formation A-
lert messages as a means of alerting De-
partment of Defense interests to poten-
tially dangerous tropical disturbances
which normally had not reached the tropical
depression stage.

Of the 26 tropical disturbances in the
western North Pacific during 1973 for which
alerts were issued, 22 were placed in warn-
ing status. Only Tropical Storm Hope,
which developed from an upper tropospheric
low, was not preceeded by a formation a-
lert. Including revisions, extensions, and
regenerations a total of 4% formation a-
lert messages were issued.

The high ratio of tropical cyclones to

_formation alerts, 85%, can be attributed

to the improved satellite interpretation
procedures employed by the JTWC. Of the



43 alerts issued, 30 were based solely on
satellite data, three on aircraft investi-
gatives, and two on synoptic data. The
remaining eight alerts were based on a com-
bination of satellite plus aircraft, synop-
tic data, or land radar. Thus, 88% of all
alerts issued during 18973 employed satel-
lite data as their basis.

3. ANNUAL FORECAST VERIFICATION

Forecast positions for the warning, 24-,
48-, and 72-hour forecasts are verified
against the best track using two criteria:

a. Only those forecasts for tropi-
cal cyclones which reach typhoon intensity
and the best track winds are 35 kts or
greater are verified; and

b. All forecasts for which best
track positions exist are verified.

No verification statistics are computed
for the 12-hour forecast positions. How-
ever, the 12-hour forecast position errors
may be estimated by adding half the differ-
ence between the warning and 24-hour fore-
cast position errors to the warning posi-
tion error.

In addition to the methods described a-
_bove for verifying absolute error distance,
a computation of closest distance to the
best track (right angle error) is also cal-
culated for both methods. This is used to
measure the demonstrated ability of the
JTWC to forecast the path of motion without
regard to speed.

Unless otherwise indicated, the follow-
ing tables and figures depict the distribu-
tion of the typhoon criteria forecasting
errors in the JTWC forecasts.
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TABLE 5-1. JTWC ANNUAL AVERAGE FORECAST
ERROR
24-HR 48-HR 72-HR
1950-58 170 --- ---
1959 *117 *267 ---
1960 177 354 ---
1961 136 274 ---
1962 144 287 476
1963 127 246 374
1964 133 284 429
1965 151 303 418
1966 136 280 432
1967 125 276 414
1968 105 229 337
1969 111 237 349
1970 98 181 272
1971 99 203 308
1972 116 245 382
1973 102 193 245
*Forecast positions north of 35°N were not
verified
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TABLE 5-2. 1973 OBJECTIVE TECHNIQUES VERIFICATION FOR TYPHOONS ONLY (see criterion a)

NUMBER X-AXIS
OF TECHNIQUE
CASES ERROR

Y-AXIS ERROR
TECHNIQUE |DIFFERENCE
ERROR Y-X

170 116
116 0

122 105 125 128
124 20 125 0

48-HOUR.

AR TY2e T2 TR

OFFICIAL JTWC SUBJECTIVE FORECAST
EXTRAPOLATION

ARAKAWA

TYMOD WITH 24-HR HISTORY

TYMOD WITH 12-HR HISTORY

TYFOON {NEIGHTED CLIMO)

MOHATT 850-MB PROG

MOHATT 700-MB PROG

72 HOUR

TY24 TY12 “TYEN

76
618
76
556

75
271

60 6 513
501 0
58 494 67 499
477 4 499 Q
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I'ABLE 5-3. 1973 OBJECTIVE TECHNIQUES VERIFICATION FOR ALL FORECASTS (see criterion b)

24-HOUR

TYEN

v2e Tz

NUMBER X-AX1S
109 5 109 0 OF TECHNIQUE
CASES ERROR
97 43 110 45 127

45
127 30 130 20 127 0 Y-AXIS ERROR
TECHNIQUE | DIFFERENCE
TY2z4 184 102 176 105 4% 132 184 208 ERROR Y-X
208 106 211 106 201 69 208 0

TY1z 192 103 182 105 41 132 182 208 192 175
175 72 175 70 175 43 175 -34 175 1

TYFN 215 103 198 106 44 128 183 207 180 174 215 120
120 | 16 120 14 112 -16 119 -89 119 -55 120 0

MH8S 161 155 10§ 37 130 143 218 151 176 [IS8 124 161 148

42 6 a7 1 23 0
146 112
127 24 124 -8 126 -65 126 -33 128 15

149
128

128
0

105 134
128 24 -6

OFFICIAL JTWC SUBJECTIVE FORECAST
EXTRAPOLATION

ARAKAWA

TYMOD WITH 24-HR HISTORY

TYMOD WITH 12-HR HISTORY

TYFOON (WEIGHTED CLIMO)

MOHATT 850-MB PROG

MOHAT®, 700-MB PROG

31
o

310 108 291
-19 291 o

72 HOUR

TY24 TY12 TYFN

95
617
95
570

54
30s

73
521

70
505
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4. SUMMARY OF INDIVIDUAL TROPICAL
STORM VERIFICATION

TABLE 5-4. 1973 JTWC ERROR SUMMARY
{Average errors are given in nautical miles)
WARNING 24 HOUR 48 ROUR 72 _HOUR
CYCLONE ERROR _ERROR WRNGS ERROR ERROR CASES ERROR ERROR CASES ERROR ERROR CASES

1. TS WILDA 12 7 9 63 50 5 - - .- —--
2. TY ANITA 22 13 13 157 104 9 240 a6 3 --- --- ---
3. TY BILLIE 20 17 24 79 65 20 151 123 16 210 171 12
4. TS CLARA 28 20 7 92 88 3 --- --- --- --- --- ---
5. TY DOT 25 15 19 123 79 11 256 156 2 .- .- ---
6. TY ELLEN 17 13 28 135 90 16 201 116 6 13 53 2
7. TS FRAN 58 27 5 172 142 1 --- --- --- --- .- ---
8. TY GEORGIA 17 12 15 114 96 11 255 2258 7 279 243 1
9. TS HOPE 32 27 13 114 96 9 9 181 155 2 --- ---
10. TY IRIS 24 15 30 138 96 26 265 153 21 328 157 17
11. TD 1Y 23 15 6 155 88 2z --- --- .- --- --- ---
12. TS JOAN 65 43 10 191 139 6 --- --- --- --- --- ---
13. TS KATE 31 21 8 114 71 4 --- - - == --- -
14. TD 14 16 16 4 --- --- -- --- --- .- --- --- ---
15. TY LOUISE 21 14 18 104 71 14 225 180 9 294 173 3
16. TY MARGE 18 10 12 77 67 8 224 166 3 --- --- ---
17. TY NORA 17 10 34 104 77 30 192 156 24 267 218 20
18, TY OPAL 26 12 15 98 62 11 177 89 5 --- --- a--
19. TY PATSY 21 14 29 65 37 22 212 122 21 318 170 17
20. TY RUTH 19 12 33 84 51 29 126 78 24 163 90 21
21. TS SARAH 13 10 4 --- --- -- --- .- --- --- === ---
22. TS THELMA 35 15 10 146 35 6 263 68 2 283 283 1
23. TS VERA 39 19 28 116 78 23 172 151 8 236 221 3
ALL FORECASTS 24 15 374 108 74 267 197 134 153 253 162 97
*TYPHOONS 19 12 239 102 71 195 193 131 136 245 153 88
*Includes only forecasts on cyclones that became typhoons and only when verifying best track wind was 35 kt.
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